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[W^^ 1 ] 

Pb, Zr, Ti, Mn, N b iZSufrt-tZ'** 7* * 4 Mfr&W**£trJE*?8SI8. 

P b a [ (Mni/ 3 N b 2 /a) xT i y Z r z ]03traL^i: 0. 95£«^1. 02, 
0. 02^x^0. 15, 0. 4 8 ^ y ^ 0 . 6 2, 0. 3 0 ^ z ^ 0 . 5 0 , 
^mfrt LTC r &C r>Os*#-C0. 0 2 5-0. 2 5 0 w t%^tfii*ff tt 

[MM 2) 

5«$Ak 1 5 7&*j(6*t«t? 3 . 0%tlTt*^i tSrillftt^itSl KSB*<OJBE 
[MM 3] 

[MM 4] 

TfrlBJEm?&flM^}giti*- Kliff^-t^OStt-eJbiifctWfc-fSMMl - 
[MM 5 ] 

i - 4 ov>i**i.*»niB«ws*aiStt*Wo 
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[0 0 0 1 ] 
10 0 0 2] 

^^OffiW^Oiffl-fc LTJK<fflv^tL"CV»4o »ft*fflflS**».-CV»*EE 
iWWOIi^^lt MUtt ft^&^X t tz\mmfc&&<7>P ZT (Pb 
Z rOa-PbT i 0 3 @?##) ,^PT (PbT i Os) ifO^n^** >f t*#:^£ 

aumfc* & fit* £ tt-c v»a o 

[0 0 0 3] 

Nb2 06^Mn3 04^O^JRK<k«»Sr*lnL^«3. HfcttPb (Mni/aNba/a) 0 3 ^ 
^mW^^iDi-^-tT. m^*fe^#^k 1 5*Q«x4$Oiimifi!±*EloTV»* 
o PZT^PT^WZ r^ J ? 3 TiM©-H5*Mgi/3Nb2/3^Mni/3Nb2 

/3 -e«mi-^- J: «5> #t£ft±£Il& - ti>fft>tiX^& 1 ~4) 

o #*BJSafc»Fr, R*3SJS«F a t UT (ffiU Fr<FafW) , Frfc 

[0 0 0 4] 

fl£tf#W\S:ittl'CH\ -«Pb. [ (Mni/ 3 Nb 2 /3) ,T i y Z r z ]Ost$?W 
(— fliS*;*, 1. OO^^l. 05, 0. 0 7^x^0. 28, 0. 4 2 ^ y ^ 
0. 62, 0. 18^zS0. 45, x + y+ z = 1) K, 10*53- fc LTltfB^^ 1 0 
0li%f:^UMn 3 O4^0. 3-0. 8 mS%«1"^> £ t X >? , 

«F«\fclR2~4T?»±. PZT»0±JS*i:WU HJ^tLTPb (Mei/ 2 T 
ei/2) 0 3 (ilLMeiiMn, Co, Ni, C u *>»d»fc»Hr*L«^a < ^ & 1 ffi<*>^ 

[0 0 0 5] 

mVfXM 1] #^2000-103674 (#Wfjf*CD|£H, £Jfc«) 

HfffjtK2] #§1^8 - 33315 (#^ft*^>tea, ^JfeflU) 

I#^m3 ] !i#M¥8 - 3 3 3 1 5 9 (^m^omm, Hifcfll) 

[#fF;fc$JU] i|iT8 - 3 3 3 1 6 0-5§-<&# (#lfrtt^<E>$£B, ^ifefll) 
[0 0 0 6] 

*HT?2. 3 3%tv^«fttt^tttft (KftNo. 2, 10) tttrv»4, L^Lfctf* 
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it)ifi^„ L^Lft* ? <b, #aWtlR2~4fciB*W>:#8r?»i* T--^*3iU f T-- 

/Hfeoj.-y>^«!!aft'&*>-**i:^4< ^&4 gWFMtv^^nis-tai. ^ fcft 

< $ & it * os« * *#-r * o 
[f£«£«mi- &*:&?>¥©] 

[0 0 0 7] 

y-a«Tco?iiv»^*fl'*a^-r4fcfc'bK:, m&frt lxc r fc^tra-r* i 

X-$>&Z£*%\M>Vtz 0 i-ftfc*>, *S&9i«\ Pb, Zr, Ti, Mn, Nbt±^k 
tl>^n^*>f Mt^»*^tfffim«#&JSWT?*o-t\ Pb. [ (Mni/ 3 Nb2/ 3 ) * 
Ti,Zrz]03t^L^i:i, 0. 95^«il. 02, 0. 0 2^x^0. 15. 0. 
48^y^0. 62, 0. 3 0^z^0. 5 0 >5 . >^ol!)j&3-£ Lt C r £ C r 2 Oa 
mjf-CO. 0 2 5 -0. 2 5 Owt%^tfik*^fc"t*ffi*»««iJK 1 »**ttti"*o 
»fcltCr*Cr 2 03MtO. 0 2 5 -0. 2 5 0wt%tlHKit, 

^«^S:S»t&1tfi3«tU f m^>m^CW^#^k 1 5«fAk 1 5 (J£TF\ «$Uktt 
^«kl5«$4kl5^#C TAkl5j *jft*t*-C3. 0%»Tk 

fcd*T?§*o iit, :£#&ijl|fci3»t* A k 1 5 o-fltti, 2 4lBfWWi:ic)V 

2 6 5*C«>ttA/Zf*fcl 0#iS*Lfcf7JV5lSti*l, 2 4 R#IBJMLTj&B3** 

15*&Akl5 5r**TV^ 0 

jfeftF atLt 0HU F r <F aT*&&) > F r tF a©I«f3l^^TQ = t a n 0 

i^iciiiM^^^ts ^ t-c, Ak 1 szmnmr* 

[0 0 0 81 

[0 0 0 9] 
[0 0 10] 

4 «\ Pb, Zr, Ti, Mn, Nb^i^tt^^ny 

[0 0 11] 
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[iitl] 



Pb tt [ (Mn./sNbj/a) x Ti y Zrj0 3 " * CD 



5£ (l) tf» N 0. 95lo^l. 02, 

0. 0 2SxSO. 15, 

0. 4 8 ^ y S 0. 6 2, 

0. 30^z^0. 5 o-efoSo 



[0 0 12] 

^ (i) *n*jit<&«* yisi^zOH^SS^rai-^o 
Pbft^tali, 0. 9S^«^1. 0 2<Dm.mt-$-&o a&O. 9 5*itli> It 
t7& s SilT^^o a;**l. 0 2*jix.SJ:MI|i:PbWSI& 

02Ot6Hfci-^>o t^II Lv>f&Ht±0. 96^«S1. OK J:*)S£Lv* 

MniiiVNbitftjetixli, 0. 02^xS0. 1 5 OtSffl £:i-&o x>& ? 0. 

graofitt^aik*^^*^* io-c. x&, o. 02^x^0. i5ot£Hfc-r 

& 0 xOlilv«iO. 0 3^x^0. 12, J: <9M£ Lv>$£Hl4 0. 05^x^0 
. 1 1 T**^)o 

Til^tylt 0. 4 8^y^0. 6 2©«li:tSo yrt*0. 4 8*it(i> & 
jf4»itt*1l5i y* s 0. 6 2ti@x.Stfii;t#Ec^i<4 

t), +MIH4iJ:^ll^^o iot, y»4, 0. 48^y^0. 6 2©®i 
tf|, 0 yoaiLv»(gltt0. 49^y^0. 60, J: Lv>ttHtt 0 . 50<y 

^0. 5 5T-&&o 

Z rS*^1"zfi. 0. 3 0^z^0. 50O$EBt1-& o z**0. 3 0*Stt?tt*it* 

i, ia«5fittt#4ifc^^ Vi o iot> zfi, 0. 30^zs£0. 5 0 Ofgffl 
t-T^o z©It Lv>$Effli40. 3 6^z^0. 46, X Lv*$£ffll4 0 . 3 7 s£ z 

^0. 4 2-C&£o 
[0 0 13] 

ttfirZZo M.t Lv^C r o*J±* (1) t^Pb. [ (Mni/ 3 Nb 2 /3 
) x Ti,Zr,]O8WUCr2Os«^0. 0 2 5- 0. 2 5 0 wt%, ifJiSt 
v^CriliCrzOsMtO. 0 3 0-0. 2 0 0wt%^So ^ibCl^L^Crt 
14 C r 2 O3&#T?0. 0 5 0-0. 1 5 0 w t %. £ 0 — JfS* Lv>C r *14 C r 2 O3& 
g-C0. 0 5 0-0. 1 0 0wt%^S, 

C r (4^HJ^«#-t-^J^TOiiji5;Sfc^^^ Jl* v o Witiufrt UCr 

[0 0 14] 

H* Lv^Mnit4, 5£ (1) ^OPb. [ (Mm/3Nb 2 /3) iT i, Z r 2 ] Os Ktt LTM 
nCOatf-eO. 2 0wt%£JlT (fit, O^if) , «t 0 Si LV>M n;I:J4 0 . 1 

|±JiE# 2004-3095484 



#M 2003-334195 



4/ 



2 5 0 w t %> mt 

0. 1 5 0 w t%t 



5wt%&T (fiU 0*&t"f) -C^^o ^^CSJtV^MnilJMnCOaHtTO 

. oi~o. lOwt %-e&&o 

10 0 15] 

MniSitfC r ^MM^l^C^ttt^ 0. 0 2 5-0. 
b<f±0. 025-0. 200wt%, ±y)W.tL<l*0 . 025- 

< 1*7 0%&±t1-2> o 
[0 0 16] 

o S i 02^^{i-b9 < y ? X<Dmg.*\n}±Z*t&±.~? : £ : ®)-?&Z>° S i O2 
Jfrfrfc^T, a* UV^S i 02*fis * (1) tOP b « [ (Mni/aNba/s) xT i y Z 
r«]O3fc*tLT0. 0 0 5-0. 0 5 0wt%. J: l)S^ L^S i OztfiO. 0 0 5- 
0. 0 4 0wt%, S?>i:aiU»S iO2t»i0. 0 1 0-0. 0 3 0 w t %T-&& 0 
[0 0 17] 

[0 0 18] 

&±<Dmm*m?z*&wK£z&m>m&i&f&yate> i Aku 1^3. 0% (-3. 

0%^Akl5^3. 0%) fcv*3«;ftfc»irtl*Wr&^£fc<*FU U'/^-^iLt 

Ti^V^ bf^y u*J-ttM4 2 9 4 A) £fl§v>TiIj5eL;fco fc*3, W^aifttt'fr^Sfe k 
1 SttJBLTOA (2) lz&<3£jHibtZo **C««tt-fr#«C k 1 5 Sr-etL-TtLfll^Lfc^ 
MSHPfc 7^ SETT'S.** 2 6 5t©IU»l 0 LfcftKffim*^* T * 
Sfetf^flfcOfflLMT^ 4R#|B!:*:*t+Jfc11$ J £rt:o £0»l!Mft«fcO&, UK. 
fir&#»k 1 5*i)85£U Ak 1 5£**6/.:o 4*3. aT^WJtk Hfco^MRTA 
k 1 5 *tfe/: 0 
[0 0 19] 
[&2] 




**5, 5£l ( 2 ) 4 I % F r • 



> Fa: 



5£ (2) 



[0 0 2 0] 
[0 0 2 1] 
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#»£ttPbO»3fc, T i Oat*, Zr0 2 t*> MnCOa©*, NbaOst^^ffl 

025-0. 250wt %«tn-r*o WJSfl-©K«**fc LTfiC raOs»*#4rfflv>« 
i 4o H^t UT©C r Kftlit, 3 KM n *M n C Os&fcTO . 2 0wt 

%ttT*lP UU i^CliiM^Iftt UffliL^M n C Ozffi**®^ 

MW*^WS<iO. 1-3. 0//m©iBt-iliI^tiiinw o 
[0 0 2 2] 

Lfcft, 7 0 0- 9 5 0 V<Dmmftxmfcm$Vkn-t Z>til®t*lT 9 
0 §<Z>#H^*iN 2 f:fci*;fc^fc1"*U*J:V> 0 ^ftOift^nttO. 5-5. 0B# 

[0 0 2 3] 

jfcK^fc^Mv^ «iLtf#U H-;v7J^-;v (PVA) £4>e»U 

, ^-e. ii»*& 2 0 0-3 0 0MP aOJE^-CJnffiJ&^U MWflJt 

[0 0 2 4] 

^mzmmLtz^^y^^m^Ltz^ 1100-125 ox:o>ma^m^nmm 

[002 5] 

^m^^w&mmommim^ti^ frm&mzftio %-M$mi±. 50-300 
wum-e, 1. 0-2. oec (Ecimmm tr 0 . 5-30 

fl-saossmae** 5 0 x:*^ k * a fc > e c *ra< a < * u <. 

^^a^JK«6 0-250 TC. £1)W.t LV^««kiffiM»i8 0-2 0 O'CtfeSo 

epin-ramwi . o e c £thi<2> t^@* s 5iff t*v> 0 — epin-r&miM* 
2 . o e c *»*. a nmffi^ < 4 o t»^u-^ t^i- < * o , ffima^m^ 
»of^ia* i ffl*k**o iot, ^m^Mom^wm-r^w.^-i± 1 . 0-2. oEctt 

So aiU«l*lil. 1-1. 8Ec, *»>3S* LvM3«niWJMi 1 . 2-1. 6E 

t#ot44 B ^<^m^* ? in:m#E c 

[0 0 2 6] 
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0. 7 - 2 053% 4 OS* Lv>^»SB#^fiO. 9-15^^. 

14, H2 (b) fc*"** 9 &millT-&&o 
[0 0 2 7] 

fcfctfaffiWM&Jft*^ |Akl5ls£3. 0%45 4tfQ«.xa*3 <m±fcv>-5«*L 

lAkl5l£2. 0%JJJIT, $6K»41. 5 %^T£-T&- ttfT*£& 0 
[0 0 2 8] 

^:|&W^*5lt*ffm^m^{4, l/V*-^, 7 4**, T*f-^-*> 
*^^*^>v>{4^^-^#^BEm*?-W*t*4-i: LT«Fiilcfflv^ tL* 0 
[0 0 2 9] 

[0 0 3 0] 

(«&) 

2|e||J&^^S^*3tt^^SX5g^43V>-C, ^SS*14. ^a'J-fijSTcWO. 6 
8flf£JL_h i ¥iU-fflBETc*SlO|Efflrt"CjaMS£-r*o «jSiaKri s **- V -z&JKT c 

o. 6 sfe*T®&t, 8km&K£zmm&fa±£^im&*+fr^&-r&z£&x'% 
a*Lv»i»iaaast4*au-iasETcoo. 74-0. 9 6§, $<b^a^uv^^ 

iSSliJfa'J-ilSTcOO. 8 0-0. 9 0feX~&Z> o _h&L*:4 9 K3cf§9! 

[0 0 3 1] 

Sfc, #|gj&&05&JgtKi3*} SiWiKfiV'-C \ HMBs:ffil$ffll4 1~l 0 055-t-T^o 
^^SNfH* s 1 53**#! £ > 4 a»3M£l*U: t * 1 1 a* 

fcfefft L<&v> 0 a* Lv>£Mi!iSB#ra»4 1 ~4 0 53\ $ h \zmt v^&Mwftmit 1 - 

2 055--e&&o fta-rsmi^^-r «t ? n&iss^iV-ssTcwo. 7 4 

*#**U-JBJET c<^0. 6 8fgJ^±^r^- y -rS^T cOO. 7 4flNciHfcfl£aT?*& 
[0 0 3 2] 

^K^aH-r^^SrS^L, ;froja±©*#-?3fc*yi*?H diiTN I A k 1 5 I 
£2. 0%J£I.T, Sfcfcttl. o%mTti-&c i^^o fU, £i±o^#-c^ 

(ttT, HWtFOO^AFO^f: TaFOJ tv^) 434 
Cf^SWttffeF r OgS^A F r (&T\ *«S«fe»:F r OSEftspA F r £*K TAFr 
J tv^) fcwcfeJMtpaHttfcjF-*-,, AfrWfctt, *§&Wfc 4 4 *t 
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If. |Akl5l£3. 0%t^ 3 )^t t lAFOl^O. l%(-0. 1%^ 

AFO^O. 1 96) > lAFrl^O. l%(-0. l%^AFr^O. d%) 

LXftmzm^bti&o ^ra'J-fiSTc^3 4 0t:^±i:ll<> 

Akl 5 U J 3. 0%&T, I A F 0 U*0. 1 %&Tt*2^*ftWK&lf2>J±mm%3- 
$.J&mii ? t LXfi-mzm^btiZo rfcf&IEKfclt&AFOiS.fctfAF r 

zzx^ *%WKis\ l ir&&mm$L%iF o a, mmm^^m^^ti^T^i-^: (3 
) ~ (6) <dm&&$>2> 0 m.m$km.i-<D^mm&*mz ht^lt^< 0 h3*k r 
ote*®^ >t?-^>*. Liia^ffi'f Ci(^«#fv Co(±§Uii#4-c^) 

&o 5£ (3) C^tiM:, *^«F r. tJlifCi, »J#SCo. Cl^O 4 
0(^°^-*tf s 3ySJ§«F 0Oli^^*ff &o LT\ 5£ (4) ~ (6) 1~7Jn"3"<£ "9 

[0 0 3 3] 
[$t3] 



F0=Fr 



1 + 



■5fc (3) 



ft*5, A (3) *K F 0 : ftjRJHIikifc^ Fr:*S 
^*-T?feSo C u i3:5£ (6) -e^tt^tuSc 



U C l : W&mSLs C 0 : tfc 



[0 0 3 4] 
[*4] 



Fcf-Fr' 
Fa 2 



Cd 



■55 (4) 



fc*5, * (4) «K C, :iS^fi. Fa 



> F r 



N C d 



[0 0 3 5] 
[ft 51 



C 0 = C# — Cj 



(5) 



ft*5 x (5) «t», Co : M&mm, Cd : g*5£*> C, : jEJlJ&lre&Sc 



[0 0 3 6] 
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me] 

Q — ^i * 

=> (Qi=Q 2 ) — * (6) 



4*5, ft (6) <K C L1 C L2 :*fif#*"Cfc5. 

[HUM 1 1 
[0 0 3 7] 

■fffi L-/^o 

ih^WMtLX, PbO, T i O2, Zr0 2 , MnCOs, NbaOs, C r 2 Os & «fc t>* 
S i 02»**i(Mi&U JK£l-$&5fc£, P b [ (Mni/ 3 Nb 2 /3) 0. 10 T i 0. 39 Z r 0. 51] 0 3 
kaii^KfflU^ #»*OtliKWltS i Oa^O. 02wJ%, Cr 2 0 3 
£0-0. 5 0wt%iinL> jK-;^ ;VS-fflv»tISS^* 1 OWmft^tzo fthtitz 

0 . 6 m C ^ S J T* - <t 0 L t , 

flDx., MLfCo jttt»5fc* l|^^«S:fflv>T 2 4 5MPaOE*-CJ«»Lfc. 
#fe*L/Sjft3K#JC#L-ril^'f ^^Sfcfi 1 ofcft, 1 2 0 0tT2i|^L 

■C, «17. 5mmXil7. 5mmXlSl. 5mmOj»lift#*ftfc. iOttlSftO* 
*y-«JflfcTctt3 5 
[0 0 3 8] 

IWIIOTLtJ?$0. 5mmfcLfc^ 74 s s Zm^Xffli 1 5 mm 

SiiJSLfco fWft, 1 5 Ot©v'J 3>t^;vMt4 . 2kV/mmOm#(l. 
5Ec) £ lfrmftltia-t ZfrMtEMZftofco ^*H^I^tS> HI 2 (a) KmLfzJS 

SSI 5mmXf 4mraXf$0. 5mmX-$>2> 0 
[0 0 3 9] 

m t Ltzo 
[0 0 4 0] 

«V>T, &±<Dffllkfrl ^(bSf4mmX«|0. 7mmXl$0. 3 mmOffllf 
OffiLfco LT^fcfrfcJEWaFf-^k 1 5*«J5£Lfco 4*. k 1 5 »±W > bT- ^ > 
XTi-vJif (TWy YT* S ny-ttt4 4 2 9 4 A) £fflV>TiI!l5£ Lfco 
[0 0 4 1] 

*v>-C. SJ£> k 1 5*r»9jfcU ±IBL7tft (2) tio'iA 

k 1 5£^££o -eo*s**^i izTFiTo &To$mwT't>, mffi.<D^mx-Ak 1 

5 fc^Jfrfco 

[0 0 4 2] 
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m&frt LTC r 2 03i:ftxtMnC03^ 0. 0 5-0. 5 0wt%aU;*iJ:t 
[0 0 4 3] 

mi] 









Ak15 








(23 J JW* *J 




^max 




H#FtU(min) 


(kV/mm) 


* 1 




_ 


-4.4 


120 








2 




0.05 


-1.9 


97 








3 




0.10 


-1.2 


130 








4 


Cr 2 0 3 


0.20 


-2.0 


129 ; 








* 5 




0.30 


-3.7 


108 








* 6 




0.50 


-4.8 


81 


150 


1 


4.2 


* 7 




0.05 


-4.5 


81 






* 8 




0.20 


-4.5 


129 








* g 


MnC0 3 


0.30 


-4.7 


120 








* 10 




0.50 


-4.2 


85 








11 


Cr 2 0 3 
MnC0 3 


0.05 
0.05 


-2.1 


118 









[0 0 4 4] 

gl(:itJ:9(:> Wti&frt LTMnm?*^ (Wo. 7-10) ti, BO 
(|it#No. 1) tm^<OA k 1 5 fc^-To -Itucfcj-U MfrtLXWi 
fcM;<DC T*&mi-&*%:Wfc£&n®- (f^WN o . 2-4) Akl5«ft3 
. 0%i:H r tv>?#;KfcS£M4£^o ffiU Cr 2 O 3 fi s 0. 10wt%^ (^M 
No. 3) £ — ^ L CAk 1 5 (DfflLffjz < & *K CraOst^O. 3 0wt 

% (Is^No. 5) C4StAkl5i«t3. 0%£jgx.&o iot, Cr<£%K 
X^mm^^i±t^^^}^^i-&tztbKlt, Cr 2 O3lli0. 2 5wt%»T>l 
3: L < fi 0 . 025-0. 2 0 0wt%tf5 o 

fl- (KftNo. 2-4) li. ^-ftLfc 9 OJBLbfc L-CV** 0 #^ RftNo 

. 3, 4 fcov>Ttt, BUjSfl-fcLO**^ (SfcH-No. 1) iO 4»v»Q.„^ttt* 

[0 0 4 5] 

CLi-C> iiJ^t UC ^Os&itfMn COs&O. 0 5 w t%-fo^»L/cft 

»f*tt©ft±.fc^ fctf*-C#fca*ofctf*. MnSrC r t fc *> CI 

tBSE#2 004-3095484 
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fc-C, «*MTC2. 1 %fcv^JUtf&A k 1 5 t7& s T-£*:o 
[§te&fc$l 2 ] 
[0 0 4 6] 

^JS^!ll'e«^S^fi : ?it^<EEm# : f-^f^lSt^o m£«?>c r £ 
[0 0 4 7] 

ftfcai^o tz&tuts Mmm 1 1 M^jm-ejEmft?- (RttN o . 12-14) 
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